INTRODUCTION
In 1930, Buchmann and Meyer1) proposed the light pattern method for an accurate calibration of recorded signal levels, and subsequently a few engineers2-4,6,7) gave more precise mathematical solutions.
The major error in the light pattern method is caused by measurement error of the pattern width the edges of which become obscure when the frequency increases. Bauer5) developed the new method using the distance between the interference dark lines inside the pattern instead of the outer width, but as the frequency increases the width of the dark lines themselves gets broader, and thus more erroneous.
As theoretically analyzed, when the LASER beam is used the light pattern turns to the bright and dark striped pattern which completely corresponds to the recorded level and thus this method8,9) is still practical in calibrating the recorded level at higher frequencies where errors become rather large in the conventional light pattern method. In this paper, theoretical analysis and equations are derived and the results of measurements are discussed. In order to simplify the mathematical analysis where p: number of the elements of a lattice. Letting U1' be a set of the equation for the intensity of a resultant light beam (in this case, p=2) and letting U2' be a set of the equation for interference characteristics of the light beam reflecting on a lattice mentioned above, the intensity of the total light beam U0 interfered on the doubled optical lattice is shown as follows; Investigations of the Eqs. (15) and (16) are needed in order to discuss the characteristics of the interference pattern.
The intensity of the interference light beam is considered to be determined by two terms one of which is the function of U1 shown in the Eq. (15) Now, let us consider the example shown in Fig.  3 , the calculation carried out up to the values of p equal to 8.
As clearly seen from the figure, it is understood that the LASER beam pattern shows the sampled values of the function U1 determined by the period of the function U2. By measuring the intensities of the light on the film according to these period, determination of the function U1 can be done at n measured values, so that it is expected that high accuracy of measurement can be obtained.
The unknown value in the function U1 is only the velocity amplitude (recorded level). Figure 4 shows the pattern changes by a step of 0.1 dB in recorded level. Sampled values U1 determined by the period of U2 which are shown as height in the figure change depending on the recorded levels, while the periodicity in the pattern which is determined not by recorded level, but by signal frequency and the radius of the basic circle of the groove, is preserved, constant in the changes of recorded level. It can be seen that abrupt changes Fig. 6 , where the distance between the record and LASER/camera is as far as possible to realize the theoretical assumption.
The photographs taken on the same record to compare the conventional light pattern with the LASER beam, are shown in Fig. 7 . It is clearly shown that in the frequency from 500 Hz to 10 kHz the edges of the 
CONCLUSION
It has been proved that in the interference patterns obtained by using the LASER beam in the light pattern method to calibrate the recorded level on a disc, the pitch of the dark and bright lines is determined by the wave length of the signal, and brightness of the striped lines is determined by the velocity amplitude. Therefore, in measuring the velocity amplitude (so-called recorded level), the calibrating accuracy based on the LASER beam method is higher than the one of the conventional light pattern method, because the former uses more than one measured value depending on the wave length of the signal, while the latter uses only one measured value of the width of the light pattern.
